United States Patent and Trademark Office 



UNITED STATES DEl'AKTMEN 1 OF COMMERCE 
1'nikil States Patent and Trademark Office 

Address: COMMISSIONER FOR PATENTS 



NOTICE OF ALLOWANCE AND FEE(S) DUE 



20995 7590 12/03/2009 | 

KNOBBE MARTENS OLSON & BEAR LLP kosson, rosanne 



2040 MAIN STREET ] art unit paper number 

FOURTEENTH FLOOR 1 — 1 

TRVTNF CA Q9614 

' DATE MAILED: 1 2/03/2009 



APPLICATION NO. 



FILINCr DATE 



MRS] N WIED INVENTOR 



10/586,894 07/21/2006 Francis Sean Moolman 

TITLE OF INVENTION: STABILIZATION OF ENZYMES IN AN EMULSION BY CROSS-LINKING 



ATTORNEY DOCKET NO. CONFIRMATION NO. 



AD ADA4. 00 1 APC 



APPLN. TYPE 



nonpro visional 



SMALL ENTITY 



ISSUE FEE DUE PUBLICATION FEE DUE PREV. I 



io'iai. h.i.im nn. 



THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS JS CLOSED . THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED . SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 



HOW TO REPLY TO THIS NOTICE: 

I. Review the SMALL ENTITY status shown above. 

If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

A. If the status is the same, pay the TOTAL FEE(S) DUE shown 
above. 

B. If the status above is to be removed, check box 5b on Part B - 
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or 



If the SMALL ENTITY is shown as NO: 



A. Pay TOTAL FEE(S) DUE shown above, or 



B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and 1/2 
the ISSUE FEE shown above. 



II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 



PTOL-85 (Rev. 08/07) Approved for use through 08/3 1/2010. 



Page 1 of 3 



PARTE 

Complete and send this form, together with applicable 



FEE(S) TRANSMITTAL 

fee(s), to: Mail Mail Stop ISSUE FEE 

Commissioner for Patents 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
or Fax (571)-273-2885 



d otherwise in Block 1. by (; 



E FEE and PUBLICATION FEE 
ders and notification of matntenaiu 
) specifying a new corresponds 



required). Blocks 1 through 5 should he completed whf 
nee rees will be mailed to the current correspondence address 
e address: and/or (b) indicating a separate "FEE ADDRESS" 1 



be used for domestic mailings of the 
>( be used lor any other accompanying 
n assignment or formal drawing, must 



20995 7590 12/03/2009 

KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 
FOURTEENTH FLOOR 



feels) Transmittal. This certificate c 
papers. Each additional paper, such 
have its own certificate of mailing or 

Certificate of Mailing or Transmission 

1 hereby certify that thi 1 eel s ) Transmittal i I in dep. i I with the United 
Male-. Postal Sen ice w ith sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSIT. 1 hi . address abo\e. or beina facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 



IRVINE, CA 92614 








| APPLICATION NO. | FILING DATE j FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. 



10/586,894 07/21/2006 Francis Sean Moolman 

TITLE OF INVENTION: STABILIZATION OF ENZYMES IN AN EMULSION BY CROSS-LINKING 



AD ADA4. 00 1 APC 



APPLN. TYPE 



SMALL ENTITY 



ISSUE FEE DUE PUBLICATION FEE DUE I PREV. PAID ISSUE FEE TOTAL LHHIN > 1)1 T 



KOSSON. RONANN1. 



CFR I. .163). 

□ c 



>r indication of "Fee Address" (37 



sB/47: 1 



CLASS-SUBCLASS 



2. For printing on the patent front page, list 



(2) the name of a single firm (h 
registered attorney or agent) an< 
2 registered patent attorneys or 
listed, no name will be printed. 



s. If n. 



3. ASSIGN] il i NAME: AM) RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 
PLEASE NO 
recordation as 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 



Please check the appropriate assignee category or categories (will not be printed on the patent) : Q Individual Q Corporation or oilier private group entity Q Government 

4a. The following fee(s) are submitted: 4b. Payment of Fee(s ): (Please first reapply any previously paid issue fee shown above) 

Q Issue Fee J A check is enclosed. 

□ Publication Fee (No small entity discount permitted) □ Payment by credit card. Form PTO-2038 is attached. 

Q Advance Order - # of Copies 



overpayment, to Deposit Account Number _ 



5. Change in Entity Status (from status indicated above! 

□ a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. □ b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2). 



ir the assignee or other parly in 



Authorized Signature 
Typed or printed name _ 



This collection of in lot mat ion i ; required by 37 CFR 1.3 1 1. The in formal ion is required lo obtain or retain a benefit by the public which is to file (and by the I 'SPTO to process) 
an application. ( 'onfidenlialily is gov erned by 3s L.S.C. I 22 and 37 CI R 1 . 14. This collection is estimated I.) take 12 minutes to complete, inc hiding gathering, preparing, and 

submitting the compl i d pplicali n I ml th LSPI'O him ill i I | ndin n nil individual n mm nl nth il I m ' quire to complete 

this form and/or susseslions for reducing this burden, should be senl to the ( 'fuel Information Officer. I .S. Patent and Trademark Office. I .S. Department of Commerce. P.O. 
I,. 1450. Alexandra. Vireini 2.* I 145i DO NO'f SEND FEES OR COMPLETED FORMS TO fill vDDRLS il D TO: ( mmi ner for Paten P.O. B 1450 
Alexandria. Virginia 22313-1450. 

Under the Paperwork Reduction Act of f 995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 



PTOL-85 (Rev. 08/07) Approved for use through 08/3 1/2010. 



OMB 0651-0033 U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 



APPLICATION NO. | FILING DATE j FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. 

10/586,894 07/21/2006 Francis Sean Moolman AD ADA4. 00 1 APC 5369 

12/03/2009 | EXAMINER 



KOSSON, ROSANNE 



KNOBBE MARTENS OLSON & BEAR LLP 

2040 MAIN STREET j art unit I paper number 

FOURTEENTH FLOOR 1 — 1 

TRVTNF CA Q?fi14 

' DATE MAILED: 1 2/03/2009 



Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 

(application filed on or after May 29, 2000) 

The Patent Term Adjustment to date is 427 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 427 day(s). 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval 
(PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at l-(888)-786-0101 or 
(571)-272-4200. 



PTOL-85 (Rev. 08/07) Approved for use through 08/3 1/2010. 



Page 3 of 3 





Application No. 


Applicant(s) 


Notice of Allowability 


10/586,894 


MOOLMAN ET AL. 


Examiner 


Art Unit 






Rosanne Kosson 


1652 





~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 
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NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
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EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview with 
Applicants' representative, Mr. Raymond Smith, on November 13, 2009. 

The application has been amended as follows. The claims are amended as follows. 
Claims 3 and 18 have been rejoined. 

1 . (currently amended) A process for producing enzyme particles comprising: 

(a) providing an emulsion of droplets of a first liquid phase dispersed in a second 

liquid phase, with the one liquid phase being a hydrophilic phase and the other liquid phase 
being a hydrophobic phase which is immiscible with the hydrophilic phase, and with enzyme 
molecules being located at or within interfacial boundaries of the droplets and the second liquid 
phase; 

add i ng a cross -li nk i ng ag e nt to th e hydroph ili c phas e and/or to th e hydrophob i c phas e and/or to 
tho emu l s i on, 

(b) adding a temporary protectant to the hydrophilic phase and/or to the hydrophobic phase 
and/or to the emulsion , wherein the temporary protectant occupies active sites of the enzyme, 
thereby inhibiting occupation of the active sites by a cross-linking agent or reaction of a cross- 
linking agent with the active sites : 
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(c) adding a cross-linking agent to the hydrophilic phase and/or to the hydrophobic phase and/or 
to the emulsion; 

(d) cross-linking, by means of the cross-linking agent, the enzyme molecules of the respective 
droplets , whoro i n the temporary protectant occupies act i ve s i tes of tho onzymo dur i ng the cross 
li nk i ng, th e r e by i nh i b i t i ng occupat i on of, or react i on w i th, th e act i v e s i t e s by th e cross -li nk i ng 
ag e nt, w i th i nd i v i dua l stab ili z e d e nzym e partides in wh i ch th e e nzym e s mo le cu le s ar e 
i mmob ili z e d w i th a major i ty of aGt i v e s i t e s of th e e nzym e mo le cu le s b ei ng or ie ntat e d ei th e r 
towards th e l um e ns of th e part i d e s or outwardly ther e from b ei ng form e d from i nd i v i dua l 

(e) recovering the individual enzyme particles from the second liquid phase. 

2. (previously presented) The process according to claim 1, wherein the individual particles 
have openings so that the liquid phases can pass in or out of the particles. 

3. ( w i thdrawn original ) The process according to claim 1, wherein individual particles are liquid 
impervious. 

4. (currently amended) The process according to claim 1, further comprising adding to the 
hydrophilic phase and/or to the hydrophobic phase and/or to the emulsion, a modifier for 
modifying the hydrophobicity and/or charge of the enzyme, wherein the modifier is selected from 
the group consisting of an am i no ac i d, a prot e in and a l ong cha i n hydrocarbon a l d e hyd e. 

(0 a precipitator for precipitating the enzyme onto the emulsion interfaces, (ii) an additive for 
modifying the pH, ionic strength, viscosity, magnetic properties, agglomeration tendency and/or 
zeta potential of the emulsion and/or the enzyme particles and (iii) a surfactant . 
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5. (previously presented) The process according to claim 1, wherein the enzyme is 
a lipase. 

6. (previously presented) The process according to claim 5, wherein the lipase is 

selected from the group consisting of Pseudomonas cepacia lipase, Pseudomonas fluorescens 
lipase, Pseudomonas alcaligenes lipase, Candida rugosa lipase, Candida antarctica lipase A, 
Candida antarctica lipase B, Candida utilis lipase, Thermomyces lanuginosus lipase, 
Rhizomucor miehei lipase, Aspergillus niger lipase, Aspergillus oryzae lipase, Penicillium sp. 
lipase, Mucor javanicus lipase, Mucor miehei lipase, Rhizopus arrhizus lipase, Rhizopus 
delemer lipase, Rhizopus japonicus lipase, Rhizopus niveus lipase, and Porcine Pancreatic 
lipase. 

7. (previously presented) The process according to Claim 5, wherein the provision 

of the emulsion is effected by dissolving the enzyme in the hydrophilic or water (W) phase and 
forming the emulsion by mixing the enzyme containing hydrophilic phase with the hydrophobic 
or oil (O) phase. 

8. (previously presented) The process according to claim 7, further comprising selectively 
precipitating the enzyme at the interface when the emulsion is an oil/water (O/W) emulsion in 
which hydrophobic phase droplets are dispersed in a continuous hydrophilic phase, or within the 
droplet volume, when the emulsion is a water/oil (W/O) emulsion in which hydrophilic phase 
droplets are dispersed in a continuous hydrophobic phase. 

9. (canceled) 

10. (canceled) 
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1 1 . (previously presented) The process according to claim 7, further comprising adding an 
amino acid to the emulsion to inhibit agglomeration of the individual enzyme particles. 

12. (canceled) 

13. (previously presented) The process according to claim 7, further comprising extracting the 
first liquid phase from the enzyme particles. 

14. (previously presented) The process according to claim 7, wherein the hydrophilic phase 
comprises water. 

15. (previously presented) The process according to claim 7, wherein the hydrophilic phase 
comprises a polyethylene glycol. 

16. (previously presented) The process according Claim 7, wherein the hydrophobic phase 
comprises an oil, a hydrocarbon, an ether, or an ester. 

17. (currently amended) The process according claim 7, wherein the emulsion is a W/O 
emulsion in which hydrophilic phase droplets are dispersed in a continuous hydrophobic phase, 
with a second enzyme, a cofactor and/or a reaction mediator b ei ng pr e s e nt in the hydrophilic 
phase. 

18. ( w i thdrawn currently amended ) The process according to Claim 5, wherein a triglyceride, 
which is hydrolysable by lipase, is used as the hydrophobic phase in [[, with]] an O/W emulsion T 
i n wh i ch hydrophob i c phas e drop le ts ar e d i sp e rs e d i n a cont i nuous hydroph ili c phas e , b ei ng 
form e d and w i th th e d i sp e rs e d hydrophob i c phas e conta i n e d w i th i n th e cross -li nk e d part i c le s 
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be4fH3 and wherein the triglyceride is hydrolyzed by the lipase during and after the cross-linking 
reaction. 

19. (previously presented) The process according to claim 7, wherein said process comprises, 
prior to cross-linking, (1) the formation of an initial emulsion, in which hydrophobic phase 
droplets are dispersed in a continuous hydrophilic phase, (2) centrifugation of the emulsion and 
separation of a concentrated emulsion from a dilute hydrophilic phase, to increase lipase purity 
and (3) the inversion of the emulsion to form a n emulsion in which hydrophilic phase droplets 
are dispersed in a continuous hydrophobic phase, by the addition of a surfactant with a lower 
hydrophilic-lipophilic balance (HLB) value. 

20 - 29. (canceled) 

30. (previously presented) The process according to Claim 14, wherein the hydrophilic phase 
further comprises a buffer in the water. 

31 . (previously presented) The process according to Claim 15, wherein the hydrophilic phase 
further comprises water admixed with the polyethylene glycol. 

The following is an examiner's statement of reasons for allowance. The prior art does 
not teach or suggest the claimed method. As previously discussed, Goldberg et al. (US 
4,671,954) disclose a method of making a controlled-release drug delivery vehicle that is a W/O 
(water-in-oil) emulsion comprising porous particles. The composition is made by making an 
aqueous solution of a protein, such as an enzyme, and dispersing the water phase in the oil 
phase with the aid of a modifier, polyglutamic acid. Any suitable protein or polypeptide, such as 
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an enzyme, may be used in this method. The polyglutamic acid modifies (reduces) the 
hydrophobicity and increases the hydrophilicity and the surface charge of the particles. 
Increased surface charge, with each particle having the same negative surface charge, reduces 
the aggregation of the particles. The hydrophilic phase comprises water mixed with, i.a., 
polyethylene glycol, a dispersion-stabilizing polymer, in the form of a block copolymer of 
polyethylene glycol and polypropylene glycol. The hydrophilic/aqueous phase may comprise 
additional molecules, polypeptides or macromolecules. Thus, the aqueous phase may 
comprise a second enzyme. The oil phase can be a hydrocarbon, such as toluene. This 
method includes the step of cross-linking the protein molecules in the microspheres with an 
agent such as glutaraldehyde. See col. 2, line 20, to col. 3, line 54; col. 4, lines 4-33; col. 5, 
lines 1-27; col. 11, lines 13-25 and col. 31, lines 17-35. The enzyme particles are recovered 
from the second liquid phase (see col. 6, lines 24-25). The first liquid phase (the aqueous 
phase) is extracted by drying the particles (see Examples 1, 21 and 25 in cols. 6, 15 and 16). 
The specification discloses that the step of extracting the aqueous phase is carried out in one of 
several ways, such as drying (see p. 5, last paragraph). But the prior art, including Goldberg et 
al. does not disclose that, before the cross-linking reaction, the enzyme is contacted with a 
"temporary protectant," i.e., a reversible catalytic site blocker or inhibitor, to protect the catalytic 
site during the cross-linking reaction. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the 
issue fee. Such submissions should be clearly labeled "Comments on Statement of Reasons 
for Allowance." 
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Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Rosanne Kosson whose telephone number is (571)272-2923. The 
examiner can normally be reached on Mon., Thurs., Fri., 8:30-6:00, Tues., 8:30-2:00, Wed. off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Andrew Wang, can be reached on 571 -272-081 1 . The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 

would like assistance from a USPTO Customer Service Representative or access to the 

automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Rosanne Kosson 
Examiner, Art Unit 1652 
rk/2009-11-23 

/Karen Cochrane Carlson/ 
Primary Examiner, Art Unit 1656 



